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Current Options for Capture technologies

IPCC, 2005



Novel power plant designs

ZECA, Ziock, Lackner, 2000
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Finding a pathway of  power plant development
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Finding a pathway of  power plant development



How do we do it?

Define the problem in mathematics term: solving non-linear integer 

optimization problem

Identify systems/cycles of interest

Find metrics to measure the performance

Set the scale for different utility functions



Modular approach for system analysis

Example I: Oxyfuel block diagram
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Example II: Gas turbine modelling (dynamic network approach)‏

Power plant divided in elementary components ((Carcasci, 1996)‏



D. Knuth, 1979

TEX model (D. Knuth)‏



Breaking paragraphs into lines

 Problem formulation: using penalty function measured with linear 
“distance‏metric“‏to‏describe‏the‏difference‏between‏the‏actual‏layout‏
and‏the‏“ideal”‏layout

Demerit functions for TEX



Finding metrics to measure the performance

Demerit Function

Units:

Boiler, Wet FGD, Cold-Side ESP, Hot-Side SCR, Activated Carbon, MEA Scrubber, 

etc

Demerits of the units:

Efficiencies:                               (β=0.0005)

Costs:                                      ( γ =4)

Total badness:

Demerits of the system: compatibility, adding/removing auxiliary units

System efficiencies, emissions, change in the cycle (adding/removing units), etc
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A toy test model

Penalties for components



A toy test model (cont.)‏

 Penalty for the system



A toy test model (cont.)‏



A toy test model (cont.)‏



Future Work 

• Assess new concepts for energy conversion from coal to electricity that 
eliminate stack emissions that provide a means for capturing and sequestering 
carbon dioxide produced in the process.  

 Devise an multidimensional, weighted-penalty, assessment methodology to 
assess system performance; 

 Develop engineering and process models for "zero-emission" coal plant 
designs;  

 Conduct process evaluations and system assessments using penalty-based 
optimization model. 
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